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Summary We report on seven traumatic lesions of the tibialis anterior tendon (one subcuta-
neous rupture and six open tears) in seven injured patients of mean age 45 years [17—79] all
managed by direct suture and immobilization either using a cast boot (four cases) or a lower leg
external ﬁxator (three cases). After a mean follow-up of 31 months (6—50), external ﬁxation
achieved favourable clinical results with no speciﬁc complication. External ﬁxation improves
the conditions for suture efﬁciency, provides full immobilization and facilitates wound care
in patients at a high risk of developing cutaneous complications. In accordance with data pub-
lished in the literature, immobilization by means of a windowed cast boot achieved satisfactory
results in patients with no risk factors. This method compatible with early mobilization avoids
placement of a posterior splint which could induce slackening and weakening of tendon repair.
Level of evidence: Retrospective study (Level IV).
© 2010 Elsevier Masson SAS. All rights reserved.
u
Introduction
The tibialis anterior muscle is the most medial muscle of
the anterior compartment of the leg. It courses toward the
medial border of the foot, inserting vertically on the ﬁrst
metatarsal base and the ﬁrst cuneiform bone, thus respon-
sible for dorsiﬂexing and inverting the foot.
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doi:10.1016/j.otsr.2010.09.018Traumatic injuries to the tibialis anterior tendon are
ncommon and may occur in two situations:
most subcutaneous tendon ruptures occur in the elderly
with structural weakness of the tendons and more rarely
affect younger patients. This condition is often under-
diagnosed and overlooked since dorsiﬂexion of the foot
can be preserved by the compensatory use of the exten-
sor digitorum longus (EDL) and extensor hallucis longus
(EHL). Diagnosis is usually established by the presence of
a trip-over injury and a steppage gait with speciﬁc stress
mechanism;
served.
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open tendon tears usually result from injury to the dorsum
of the ankle and foot on a healthy tendon. The lesion
commonly involves damages to the surrounding tendinous
and vasculonervous structures. However, its diagnosis can
be confusing in case of a single injured tendon.
Seven patients operated on for traumatic injury to the
ibialis anterior were reviewed. The aim of that work was
o compare the postoperative results between plaster cast
mmobilization and external ﬁxation.
tudy materials
he retrospective series included seven injured patients (5
ales and 2 females) of mean age 45 years [17—79], man-
ged between June 2005 and November 2006, involving one
ase of subcutaneous rupture and six open ruptures of the
ibialis anterior tendon (Table 1). All these lesions were sur-
ically treated by direct suture including the subcutaneous
upture due to the young age and functional disability of
he patient. Postoperative immobilization was performed
sing either an ankle-foot plaster boot (4 cases) applied
or a period of 6 to 8 weeks, or a lower leg external ﬁx-
tor (3 cases) retained for a 6-week period and followed
y a walking boot applied for 2 weeks. All patients were
eviewed at a mean follow-up of 31 months (range, 6 to 50
onths).
Among those managed with external ﬁxation, two had
ndergone primary surgery (case nos6 and 7) and reported
unctional results comparable to their non-operated side.
he third operated patient (case no 4), had undergone revi-
ion surgery on the 10th month for suture slackening. After
evision, steppage had disappeared but the patient demon-
trated a loss of active dorsiﬂexion of about 15◦. No external
xator-related complication was observed.
Among the patients managed with cast boot immobil-sation, one operated patient reported very satisfactory
utcome (case no 1). In three patients, results were incom-
lete due to suture slackening associated with loss of
orsiﬂexion in two cases (nos3 and 4) and iterative rupture
n one case (no 2) (Fig. 1). Two surgical revisions were per-
i
w
o
a
r
igure 1 Open tear of the right TA managed with suture and cast
ith 30◦ loss of active dorsiﬂexion (knee in extension) - lateral view
f anterior pseudo-tumor (long arrows) and medial premalleolar gapB. Lefebvre et al.
ormed: one early removal of external ﬁxator in a patient at
high risk for cutaneous complications (case no 5). The sec-
nd revision surgery was performed at 10 months for failure
case no 4).
iscussion
nlike data published in the literature [1—3], our series
eveals a highly signiﬁcant predominance of opened ruptures
ratio = 6/7). The recruitment and superﬁcial localization of
he tendon, which prominence could be increased by a reﬂex
ontraction in response of a blunt impact, might account for
hese results.
Extensive wounds require surgical management in the
R. Proper exploration allows identiﬁcation and repair of
he whole lesions. Wounds involving the dorsomedial aspect
f the midfoot, facing the ﬁrst cuneiform bone, may lead
o an isolated lesion of the tibialis anterior tendon; at this
evel, the tendon runs subcutaneously, tightly held against
he bone and separating from the EHL trajectory, which
unctional preservation should not reassure and be managed
ith a simple cutaneous suture [1].
Subcutaneous tears of the tibialis anterior tendon usu-
lly occur spontaneously in elderly patients with signiﬁcant
eneral [4] or local comorbidities [4—9] thus causing struc-
ural weakness of the tendon. The most common site for
ibialis anterior tendon rupture is 0,5 to 3 cm from its dis-
al insertion, beneath the oblique superomedial limb of the
nferior extensor retinaculum [10]. In younger patients, rup-
ures may affect a healthy tendon when subjected to a
igniﬁcant trauma which can be easily identiﬁed: impeded
ctive dorsiﬂexion or sudden plantar hyperﬂexion [11,12]
case no 1).
Whatever the aetiology, diagnosis of the lesion should
e clinically established ﬁrst; testing of the anterior tib-
alis muscle function is thus essential (Fig. 2). The patient
s asked to perform forced ankle dorsiﬂexion combined
ith forefoot adduction. This leads to the prominence
f the tendon between the tibial crest and the medial
spect of the foot and horizontalization of the medial
ay. The tibialis anterior tendon adjacent to the tibial
boot immobilization (case no 2). a and 1: iterative TA rupture
. The loss of forefoot supination can be observed (b); c: aspect
(short arrow) during active dorsiﬂexion.
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Table 1 Details of patients included in our series.
Case Gender/age History/diagnostic Local
treatment
Postoperative
immobilisation
Revision
surgery
Clinical
follow-up
Results Comments
Case no 1 Male 50 years Forced
dorsiﬂexion
Subcutaneous
TA tendon tear
Direct
suture + side to
side
anastomosis to
EHL
WCB 6 weeks +
WB 2 weeks
No 29 months Excellent
Case no 2 Female20 years Wound of the
dorsum of the
foot
Tears of
TA + EHL + EDL
tendons
Direct suture of
all lesions
WCB 6 weeks +
WB 2 weeks
No 50 months Poor Iterative
rupture of TA,
30◦ loss of
dorsiﬂexion
and steppage
Case no 3 Male 37 years Wound of the
dorsum of the
foot
Isolated TA
lesion
Direct suture WCB 6 weeks +
WB 2 weeks
No 41 months Fair 10◦ loss of
dorsiﬂexion
and active
inversion
Cramps in the
dorsum of the
ankle and foot.
No steppage
Case no 4 Female48 years Wound of the
dorsum of the
foot
Tears of the
TA + EHL + EDL + anterior
tibial pedicle
Bruised
cutaneous
wound
Direct suture of
all elements
PAFS 9 weeks
due to
cutaneous
complications
preventing
circularization
Revision
surgery at 10
months for
steppage Bone
callus resection
and iterative
direct
suture + side to
side
anastomosis to
EHL tendon.
LLEF
32 months Initially = poor
After
revision = fair
Initial failure
due to
incomplete
immobilization.
Revision on the
10th month
with LLEF
achieving fair
results (no
steppage)
Case no 5 Male 79 years Wound of the
dorsum of the
foot
Isolated TA
lesion
Direct suture LLEF LLEF at day 2
due to
cutaneous
complications
(diabetes)
25 months Excellent
214
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rest should not be mistaken for the EHL tendon which
s thinner, runs lateral to it and is associated with hyper-
xtension of the big toe when contraction of the EHL
ccurs. Comparison with the contralateral side is essen-
ial.
Unlike the study of Markarian et al. [13] which demon-
trated no signiﬁcant difference between conservative and
urgical management (non-randomized evaluation of 16
ases with major selection bias), all the studies pub-
ished in the literature highlight the need to perform
ystematically surgical repair of tibialis anterior tendon
esions and tears (except for tendon tears occurring in
ery elderly patients with contraindications). In a meta-
nalysis of 49 cases, Trout et al. [14] emphasized the
oor results achieved with conservative treatments and
he low morbidity of surgical management. Among 19
ases, Sammarco et al. [10] observed satisfactory func-
ional restoration of the tibialis anterior whatever the
ge, gender, comorbidities or time to treatment. Simi-
arly, Bernstein et al. [15] reported three cases of failure
nd four cases of partial recovery among seven patients
anaged conservatively whereas dorsiﬂexion was restored
n all surgically treated patients. Regarding the operative
echnique, recent injuries require an end-to-end suture
hereas older lesions should be managed with an autograft
1,16].
Immobilization in a windowed resin boot for purposes
f dressings, with the foot at right angles, is essential
o prevent any spontaneous plantar ﬂexion from weaken-
ng the suture. In four patients, an external ﬁxator was
pplied to achieve immediate and long-term suture efﬁ-
iency (with the foot ﬁxed in slight talus) and facilitate
ostoperative management and wound care in patients at
high risk for cutaneous infection (Fig. 3). Tibial ﬁxa-
ion is easily performed (three sagittal pins with bicortical
nchorage), whereas distal pin insertion should be per-
ormed according to speciﬁc requirements. Pin anchorage
nto the foot must be strictly intraosseous to prevent
he risk for vascular and above all nervous impairment.
herefore, such ﬁxation should be performed at the
arso-metatarsal junction by means of two transﬁxing
ins (30mm in diameter). The proximal pin should be
nserted from the dorsomedial aspect of the ﬁrst cuneiform
one and exit through the lateral aspect of the cuboid
after having retracted the ﬁbular tendons); the distal
ransﬁxing pin is inserted in the same direction through
he metatarsal bases (but not the interosseous spaces)
bout 15mm anteriorly from the ﬁrst pin to avoid dam-
ges to the perforating branch from the dorsal artery of
oot.
In practice, once the lesions have been exposed, the
xternal ﬁxator is implanted with the foot ﬁxed in slight
alus. Tendon repair is then performed. Two precautionary
easures should be taken: cutaneous landmarks for the inci-
ion and the medial point of pin insertion (to prevent any
mpingement in case of distal localization). The cutaneous
argins of the incision should be temporarily approximated
rior to foot-pin implantation (to ensure proper wound clo-
ure). Daily pin site care is essential. The external ﬁxator
th ths removed on the 6 week (or may be removed on the 4
eek, then replaced by a walking boot applied for a 2-week
eriod).
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Figure 2 TA testing; a: active dorsiﬂexion combined with adduction resulting in TA tendon prominence (long arrow) (running from
the tibial crest down to the mid-foot) and horizontalization of the ﬁrst ray. The absence of hyperextension of the hallux can be
seen; b: neutral active dorsiﬂexion (with abduction of the forefoot) induces prominence of two tendons [TA medially (short arrow)
and EHL laterally (long arrow)] as well as hyperextension of the toes.
ale
foot
C
N
RFigure 3 a and b: example of lower leg external ﬁxator (fem
position of foot pin anchorage at the tarsometatarsal junction,
be observed.
Conclusion
It appears that all traumatic tibialis anterior tendon
injuries (except when not advisable) should be surgically
treated. Simple lesions with no risk factors should be
immobilised in a windowed resin boot since it is per-
formed under general anaesthesia at the end of the
surgical procedure, with the foot ﬁxed in slight talus thus
obviating the need for a posterior splint. In more com-
plex lesions (multiple tissue damages, skin necrosis, older
injuries with difﬁculties in adjusting tendon length), the
use of an external ﬁxator in accordance with very spe-
ciﬁc implantation requirements may appear as a favourable
option.patient case no 4 of our series during surgical revision). The
orientation and access to the dorsum of the ankle and foot can
onﬂict of interest statement
one.
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